Isoform specific function of calpain 2 in regulating membrane protrusion.
Previous studies have demonstrated a role for calpains in cell migration through their capacity to regulate focal adhesion dynamics and rear retraction. In this study, we provide evidence that calpains also modulate membrane protrusion activity in fibroblasts. We find that an immortalized Capn4(-/-) fibroblast line displays an altered morphology, characterized by numerous thin membrane projections and increased transient membrane activity. Furthermore, we show that protrusion kinetics of lamellipodia at the leading edge are improperly regulated in Capn4(-/-) cells, leading to impaired net forward lamellipodial extension. To address the isoform specific functions of calpain 1 and calpain 2 during cell protrusion, we stably introduced small interfering RNAs (siRNAs) targeting each isoform into a fibroblast cell line. Despite a loss in calpain 1 activity, calpain 1 knockdown cells show normal morphology and membrane protrusion dynamics. However, cells in which calpain 2 is knocked down are characterized by a protrusive morphology, increased transient membrane activity and altered protrusion kinetics, similar to the Capn4(-/-) fibroblasts. Additionally, we find that calpain 2, but not calpain 1, is required for proteolysis of the cytoskeletal and focal adhesion proteins FAK, paxillin, spectrin, and talin. Together, our findings support a novel role for calpain 2 in limiting membrane protrusions and in regulating lamellipodial dynamics at the leading edge of migrating cells.